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Abstract Depression during the prenatal and postpartum
periods is associated with poor maternal, perinatal and child
outcomes. This study examines the effectiveness of a cul-
turally and linguistically tailored, social support-based,
healthy lifestyle intervention led by trained community
health workers in reducing depressive symptoms among
pregnant and early postpartum Latinas. A sample of 275
pregnant Latinas was randomized to the Healthy MOMs
Healthy Lifestyle Intervention (MOMs) or the Healthy
Pregnancy Education (control) group. More than one-third
of participants were at risk for depression at baseline. MOMs
participants were less likely than control group participants
to be at risk for depression at follow-up. Between baseline
and 6 weeks postpartum, MOMs participants experienced a
significant decline in depressive symptoms; control partic-
ipants experienced a marginally significant decline. For
MOMs participants, most of this decline occurred during the
pregnancy intervention period, a time when no change
occurred for control participants. The change in depressive
symptoms during this period was greater among MOMs than
control participants (‘‘intervention effect’’). From baseline
to postpartum, there was a significant intervention effect
among non-English-speaking women only. These findings
provide evidence that a community-planned, culturally tai-
lored healthy lifestyle intervention led by community health
workers can reduce depressive symptoms among pregnant,
Spanish-speaking Latinas.
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Introduction
Depression during pregnancy is associated with fetal
growth restriction, low birth weight and preterm birth
(Diego et al. 2009; Gavin et al. 2009; Grote et al. 2010);
and is a strong correlate of postpartum depression (Marti-
nez-Schallmoser et al. 2003; Rich-Edwards et al. 2006;
Robertson et al. 2004; Zayas et al. 2003). Both prenatal and
postpartum depression have been linked to a variety of
attachment and mood disorders and other poor emotional
and physical health outcomes in mothers, newborns, infants
and children (Marcus et al. 2011; Pearson et al. 2010; Perry
et al. 2011; Wojcicki et al. 2011). The prevalence of
moderate to high levels of depressive symptoms during and
after pregnancy vary by population, screening instruments,
criteria used, and timing of assessment. An estimated 20 %
of women are estimated to experience depression during
the perinatal period (Gavin et al. 2005).
Relatively frequent contact with the health care system
during pregnancy and the early postpartum period offers
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important opportunities to identify and reduce depressive
symptoms (Lancaster et al. 2010). However, screening,
referral and treatment for depressive symptoms are inade-
quate for many women (Flynn et al. 2010; Grote et al.
2009; Miranda et al. 2003), and many women do not seek
or receive treatment (McGarry et al. 2009). For low
income, racial and ethnic minority and immigrant women,
barriers to access and use of mental health services may be
greater. Among these are lack of mental health insurance
coverage and providers; chronic life stressors; traumatic
life events; priorities focused on attaining basic life needs;
religious and cultural beliefs and practices, including
stigma; conflicting time commitments; lack of child care
and transportation; poor maternal, infant and family health;
social and linguistic isolation; and fear of deportation
(Grote et al. 2009; Levy and O’Hara 2010; McGarry et al.
2009; Miranda et al. 2003; Spinelli and Endicott 2003).
Although some innovative interventions have been repor-
ted (Grote et al. 2009; Le et al. 2011; Levy and O’Hara
2010; Miranda et al. 2003; Mun˜oz et al. 2007; Spinelli and
Endicott 2003), most current treatment programs do not
adequately address these barriers to depression treatment,
particularly for low income, immigrant Latinas. The cur-
rent study examines the effectiveness of a culturally and
linguistically tailored intervention, which provided social
support for healthy lifestyles, in reducing depressive
symptoms among pregnant and postpartum Latinas.
Depression Among Latinas During the Pregnancy
and the Postpartum Periods
A recent large study in a multiethnic, urban population
found that Hispanic ethnicity more than doubled the odds
of depression during pregnancy, independent of other risk
factors (OR 2.50; 95 % CI 1.09–5.72) (Melville et al.
2010). Estimates of the prevalence of moderate to high
levels of depressive symptoms among Latina women are
generally between 30 and 40 % during pregnancy (Davila
et al. 2009; Fortner et al. 2011; Hromi-Fiedler et al. 2011;
Jesse and Swanson 2007; Lara et al. 2009; Martinez-
Schallmoser et al. 2005; Martinez-Schallmoser et al. 2003).
Among Puerto Rican and Dominican women in New York
City, 53 % were depressed in the third trimester (Zayas
et al. 2003). Among Puerto Rican women in Harford,
Connecticut, 31 % were depressed, including 28.7 % of
women in the second trimester and 36.2 % in the third
trimester. Most studies find a progressive decline in
depressive symptoms after childbirth, as the postpartum
period progresses (Davila et al. 2009; Diaz et al. 2007;
Perry et al. 2011; Yonkers et al. 2001; Zayas et al. 2003).
Depression prevalence declined from 35 to 26 % of post-
partum Latinas in Dallas between 3 and 4 weeks post-
partum (Yonkers et al. 2001). However, a study of
Mexican–American women in Chicago found an increase
from 38 % during pregnancy to 53 % at 6 weeks post-
partum (Martinez-Schallmoser et al. 2003). High levels of
depressive symptoms were reported for 59 % of postpartum
Mexican–American women in a Northern California study
(Heilemann et al. 2004).
Risk Factors for Depression
Prenatal depression is a very strong predictor of postpartum
depression (Martinez-Schallmoser et al. 2003; Rich-
Edwards et al. 2006; Robertson et al. 2004; Zayas et al.
2003). Other risk factors vary among studies. Pregnant and
postpartum Latinas may be more likely to experience
stressful life events, financial hardships and low socio-
economic status, each of which has been associated with
postpartum depressive symptoms in varied populations
(O’Hara 2009; Rich-Edwards et al. 2006). The effect of
acculturation on depressive symptom prevalence was
inconsistent among studies. Most frequently, greater levels
of acculturation were associated with increased risk for
depression among Latinas, as measured by US birthplace
(Davila et al. 2009), low use of Spanish (Martinez-
Schallmoser et al. 2003), speaking both Spanish and Eng-
lish (Yonkers et al. 2001), and living in the US as a child
(Heilemann et al. 2004).
Low levels of social support (Diaz et al. 2007; Kuo et al.
2004; Martinez-Schallmoser et al. 2003; Sleath et al. 2005;
Surkan et al. 2006) and lack of satisfaction with social
support (Martinez-Schallmoser et al. 2003) were associated
with increased prenatal and postpartum depression risk.
Being single was a risk factor for depression in two studies
with Latinas (Davila et al. 2009; Hromi-Fiedler et al.
2011); living with a partner/spouse was protective in
another (Fortner et al. 2011). Other risk factors for peri-
natal depression among Latinas included intimate partner
violence and chronic medical conditions (Melville et al.
2010), household food insecurity, poor to fair health during
pregnancy and primiparity (Hromi-Fiedler et al. 2011), low
sense of mastery and life satisfaction (Heilemann et al.
2004).
Interventions to Reduce Depressive Symptoms During
Pregnancy and the Postpartum Periods
Pregnancy and the postpartum period present important
opportunities to prevent depressive symptoms and to
identify and address depression that occurs (Flynn et al.
2010; Lancaster et al. 2010). Research has focused on
strategies for identifying women at risk for depression and
engaging them in psychotherapy, prescribing medication or
both, and evaluating outcomes (Flynn et al. 2010; Givens
et al. 2007; Grote et al. 2009; Le et al. 2011; Mun˜oz et al.
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2007; O’Hara 2009; Spinelli and Endicott 2003). Most
non-biological interventions have used cognitive behav-
ioral therapy (CBT) or interpersonal psychotherapy
approaches to reduce depressive symptoms among women
identified as high risk for depression during or after preg-
nancy (Dennis and Creedy 2004; O’Hara 2009).
Most depression intervention studies have reported
results for non-Hispanic white women, African American
women, or mixed ethnic populations, and some do not
disaggregate findings by ethnic group (Grote et al. 2009;
Miranda et al. 2003; O’Hara 2009; Roman et al. 2009). A
recent study investigating postpartum depressive symptoms
found that Latinas were at increased risk of not seeking
help after reporting depressive symptoms compared to non-
Hispanic white women (McGarry et al. 2009). Four studies
have reported results of bilingual, culturally tailored psy-
chotherapy interventions, administered solely or primarily
for pregnant or postpartum Latina women by trained health
care providers (Beeber et al. 2010; Le et al. 2011; Mun˜oz
et al. 2007; Spinelli and Endicott 2003).
Spinelli and Endicott (2003) studied 38 women with
major depression during pregnancy, 25 of whom were
immigrants from the Dominican Republic. Participants in
the 16-week interpersonal psychotherapy intervention,
conducted by trained and experienced psychotherapists,
showed significant improvement in depressive symptoms
compared to a control group that received a 16-week par-
enting education program (Spinelli and Endicott 2003).
Results were not disaggregated by ethnic origin. In Cali-
fornia, Mun˜oz et al. conducted a pilot study, Mama´s y
Bebe´s, with 41 pregnant, predominantly Mexican immi-
grant Latinas at high risk for major depressive episodes,
using a CBT-based intervention consisting of a 12-week
mood management course during pregnancy and four
postpartum booster sessions (Mun˜oz et al. 2007). The 21
intervention participants had fewer major depressive epi-
sodes (14.5 vs. 25.7 %), but no difference in mean
depressive symptoms scores, compared to the 20 control
group participants. Small sample size may have limited the
ability of this study to detect statistically significant results.
Building upon this work, Le et al. modified Mama´s y Bebe´s
to include eight classes during pregnancy and three post-
partum booster sessions for a predominantly immigrant
Central American population of 217 women in Washington
D.C. (Le et al. 2011). Control group participants received
an 8-week pregnancy education course. Depressive symp-
toms decreased significantly from early pregnancy to
1 year postpartum in both groups. However, the decrease in
depressive symptoms observed in intervention participants
was not significantly different than the decrease observed
in control group participants over time (Le et al. 2011).
There was a significant intervention effect during preg-
nancy that did not persist postpartum.
Beeber et al. (2010) compared the outcomes of 71
Latina mothers with high levels of depressive symptoms,
whose 6- to 18-month-old infants participated in an Early
Head Start Program. Compared to usual care, the 16-ses-
sion in-home interpersonal therapy program, conducted
by trained psychiatric nurses, was associated with a
significantly greater decrease in depressive symptoms
immediately following the intervention and 1-month post-
intervention (Beeber et al. 2010).
In summary, a high percentage of Latinas experience
depressive symptoms during pregnancy and the postpartum
period, and often encounter many barriers to treatment. The
few interventions conducted with Latinas provide models
for using formal psychotherapeutic methods conducted by
mental health professionals and students with women with,
or at high risk for, major depression. These interventions
did not attempt to reduce the risk of depression in a general
population of pregnant and postpartum Latinas. While
achieving progress in reducing barriers to participation,
these studies had mixed success in reducing depressive
symptoms, particularly in the early postpartum period, and
had relatively small sample sizes.
Background for the Current Study
The current study is derived from Healthy Mothers on the
Move (Healthy MOMs), a prospective randomized con-
trolled clinical trial designed to reduce risk factors for
obesity and type 2 diabetes. Healthy MOMs aimed to
demonstrate the effectiveness of a healthy lifestyle inter-
vention tailored to the needs of pregnant and postpartum
Latino women. Healthy MOMs was planned, developed
and implemented in Detroit, using a community-based
participatory research (CBPR) approach in affiliation with
the Detroit Community Academic Urban Research Center
and the REACH Detroit Partnership (Israel et al. 2001;
Kieffer et al. 2002, 2004, 2005; Thornton et al. 2006). It
was guided by a steering committee of community resident
women of childbearing age and representatives of com-
munity, academic and health-related organizations. For-
mative research included in-depth individual interviews
and focus groups conducted with pregnant and postpartum
Latinas and organization and policy leaders in Detroit
(Kieffer et al. 2005; Thornton et al. 2006). Participating
women identified weight, diet, and physical activity beliefs
and practices; and individual, family, social and commu-
nity barriers and facilitators to adopting or maintaining
healthy lifestyles during and after pregnancy (Kieffer et al.
2005; Thornton et al. 2006). Many women described
feelings of severe social isolation and stress. The absence
of mothers and other female relatives and friends to pro-
vide social support were prominent barriers to women’s
ability to maintain healthy practices during and after
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pregnancy (Kieffer et al. 2002; Thornton et al. 2006).
Pregnant and postpartum Latinas recommended a group
program that emphasized bringing women together to
share, support, and learn from each other about healthy
eating and exercise (Kieffer et al. 2005). They recom-
mended that the group program be led by women ‘‘like
them’’, with shared language, cultural and experiential
characteristics. In response, the Healthy MOMs steering
committee placed social support at the heart of its theo-
retical intervention model.
The Healthy MOMs curriculum and activities were
tailored to reflect the beliefs and practices discovered
during the formative research process, and to respect the
language, culture and community context of participating
women. While reducing depressive symptoms was not an
original study objective, reducing social isolation was
central to achieving Healthy MOMs behavioral, recruit-
ment and retention objectives. The intervention design
integrated social support from peers during group discus-
sion and intervention activities, and from trained commu-
nity health workers who facilitated group and one-on-one
meetings.
In the current study, we tested the hypothesis that the
Healthy MOMs healthy lifestyle intervention reduced
depressive symptoms in a general population of Latinas
during pregnancy and the early postpartum period.
Methods
Study Setting, Participant Recruitment, Eligibility
and Randomization
The Healthy MOMs study was conducted between 2004 and
2006, in southwest Detroit, a mixed ethnic community,
whose Latino population was, and is, predominantly of
Mexican/Mexican–American origin, and low income (US
Census Bureau 2000). While always the home to Detroit’s
Latino population, southwest Detroit’s immigrant commu-
nity has grown rapidly in the past 15 years (US Census
Bureau 2000, 2009). The rest of the city of Detroit is pre-
dominantly African-American (US Census Bureau 2000).
Healthy MOMs was conducted in several community
partner organization settings, including Community Health
and Social Services (CHASS) Center, a federally qualified
health center and trusted community institution that has
served the community with comprehensive health and
social services since 1970. CHASS was represented on the
steering committee, was a major recruitment site and
housed data collection activities. Separate community
organizations housed intervention and control group
meetings. Pregnant women were recruited at CHASS,
Supplemental Nutrition Program for Women, Infants, and
Children (WIC) clinics, and through posters and flyers
distributed to community organizations and in public set-
tings in Southwest Detroit. A pregnant Latina was eligible
to participate in this study if she was C18 years of age, a
resident of Southwest Detroit, and \20 weeks gestational
at the eligibility screening.
Eligible women received an orientation session during
which community health workers (Women’s Health
Advocates [WHAs]) and study research staff explained the
purpose of the study, the meaning of randomization, the
program content and expectations for participants in the
intervention and control groups, and data collection pro-
cedures. Information about childcare, transportation, and
incentives was provided. Informed primary and medical
record consent were obtained at this session. Consenting
women were then scheduled for three baseline data col-
lection visits. At the end of the third visit, each woman
received an incentive payment and a sealed envelope
containing her intervention group assignment. These
envelopes were prepared in advance by the statistician who
generated the random allocation sequence, using a uniform
distribution in blocks of 40 for each cohort. Women were
equally likely to be randomized to the Healthy MOMs
Healthy Lifestyle Intervention group (MOMs) or the
Healthy Pregnancy Education (control) group. The study
protocol was approved by the Institutional Review Board at
the University of Michigan prior to the start of recruitment.
Healthy Lifestyle Group and Control Group
Interventions
Table 1 summarizes the structure and content of MOMs
and control group intervention meetings. The MOMs
intervention was led by the WHAs, Spanish-speaking,
Latina community residents who received extensive train-
ing prior to beginning recruitment. The MOMs intervention
was offered in a 14-session curriculum conducted weekly
in Spanish during two home visits and nine group meetings
during pregnancy; and two home visits and one group
meeting conducted between 2 and 6 weeks postpartum.
Intervention women attended an average of 10.5 sessions
(group meetings plus home visits), with 98.6 % attending
at least 1 session and 10.1 % attending all 14 sessions.
Both group meetings and home visits integrated informa-
tion, discussion and activities aimed at empowering women
to develop knowledge and skills to reduce social and
environmental barriers to healthy eating and regular exer-
cise. For example, meeting 4 included discussion of the
benefits of physical activity, how to exercise safely during
pregnancy, women’s perceptions of challenges they face
and ideas for including physical activity in their daily lives.
Each group meeting concluded with content review and
goal setting. Optional weekly group healthy eating and
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exercise activities, such as healthy food/cooking demon-
strations, walking groups, or aerobic dancing, corre-
sponded to the intervention topic of the week. MOMs
participants attended an average of 5.1 activity days with
97.1 % attending at least 1 activity day and 2.2 % attend-
ing all activity days.
Social support from the WHAs and peers was a key
component of the MOMs intervention. For example,
WHA’s provided informational support while delivering
the intervention curriculum. Home visits were similar in
curricular content to group meetings but WHA’s also
encouraged women to develop and review behavioral
goals, and provided emotional support by recognizing their
efforts and challenges. WHA’s facilitated group discus-
sions of barriers to healthy lifestyles faced by participants,
and encouraged women to problem solve and share strat-
egies. Peer support was strengthened by informal conver-
sations about their lives and shared experiences during
classes and activity days.
The control group received its intervention during four
group meetings; three during pregnancy and one at
approximately 6 weeks postpartum. It was delivered by
trained staff from a Healthy MOMs partner, a community
mental health agency. The content of the control group
meetings corresponded with MOMs meetings 1, 8, 11 and
12. Control women attended an average of 1.64 sessions
(group meetings plus home visit) with 86.1 % attending at
least 1 session and 1.5 % attending all sessions. Control
group participants also received standard pregnancy edu-
cation materials about eating and exercise from the March
of Dimes and the American College of Obstetricians and
Gynecologists.
Both the MOMs and the control groups’ curricula
included the same educational content regarding preg-
nancy, childbirth and the postpartum period, and identical
content and activities related to identifying and managing
stress and identifying signs and symptoms of depression
during and after pregnancy during meetings 1 and 12.
Participants in both groups also received ‘‘The Little
Pregnancy Book’’, which reviewed maternal and fetal/
newborn development and care; and monthly newsletters
with health tips, reminder cards, and phone call reminders
for meetings and data collection visits. Following each
intervention meeting, participants in both groups received
the same small gift incentives related to mother and baby
care, such as skin cream, candles, water bottles, and baby
bibs. Celebratory graduation ceremonies were held for all
participants following completion of study activities.
Transportation and child care were provided for all study
activities. MOMs and control group meetings were con-
ducted at separate community organizations.
Standardized checklists were completed by a trained
observer, intervention facilitators and participants for all
group classes and, on a random basis, during home visits.
These checklists were used during regular meetings
between research staff and intervention facilitators to
review fidelity to the curriculum protocol. For our process
evaluation, fidelity to each curriculum topic and activity
was assessed on a four-point scale from ‘‘not covered’’ (1)
to ‘‘completely covered’’ (4). The overall average observer
rating (all classes, all cohorts) was 3.82.
Data Collection
Data were collected at three time points: pre-intervention
(baseline), immediately after the intervention during
pregnancy (follow-up), and approximately 6 weeks post-
partum. Each time point consisted of three data collection
visits separated by approximately 1 week to reduce par-
ticipant burden. The mean gestational age at the first
baseline data collection visit was 17.3 weeks (range
7–27 weeks). The mean gestational age at follow-up was
27.3 weeks (range 16–36 weeks). Postpartum data were
collected a mean of 6.9 weeks after delivery (range
2–14 weeks). Data collectors were blinded to study
assignment and were employed by a separate institution.
They had no involvement with study administration or
delivery of the MOMs or control curricula. Data collection
was conducted at CHASS and at participants’ homes. No
Table 1 Comparison of the healthy mothers on the move (MOMs)
and control group curricula (all classes are group sessions unless
otherwise noted)
Class
number
Class name Healthy
MOMs
curriculumb
Control
curriculum
Pregnancy
1 Healthy mom, healthy baby! X X
2 Plan to be active! Xa
3 Plan to eat healthy! Xa
4 Move more, sit less! X
5 Eat more fiber! X
6 Eat more fruits and vegetables! X
7 Eat less fat and sugar! X
8 Getting ready: labor and birth! X X
9 Stay motivated! X
10 Healthy activities together! X
11 Infant care! X X
Postpartum
12 Mom and baby! Xa X
13 Health for life! Xa
14 Celebrate success! X
a Indicates a home visit
b Each MOMs meeting during pregnancy had a corresponding
activity day
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data collection was conducted in the settings of interven-
tion activities.
Measures
Depressive symptoms within the past week were measured
with the Center for Epidemiologic Studies-Depression Scale
(CES-D). This scale is not intended to diagnose depression,
but suggests the need for further evaluation. The original
20-item CES-D (Radloff 1977) has a high Cronbach’s alpha
(a = 0.85) and four subscales: depressed affect, positive
affect, somatic and retarded activity, and interpersonal. A
score of C16 indicated that a woman had a ‘‘clinically sig-
nificant level of depressive symptoms’’ (Orr et al. 2007;
Mora et al. 2009). For simplicity, this analysis will consider
women who score 16 or over to be ‘‘at risk for depression’’.
A shorter (11-item) version of the CES-D was later devel-
oped to decrease respondent burden (Kohout et al. 1993;
White et al. 1986). This shorter version, which was used in
Healthy MOMs, was validated against the 20-item CES-D,
had a similar reliability (a = 0.76) compared to the 20-item
CES-D (a = 0.86), and tested the same four factors as the
20-item CES-D (Kohout et al. 1993). Several studies support
the use of shortened versions of the CES-D in Mexican
immigrant populations (Grzywacz et al. 2006; Perreira et al.
2005; Roberts and Sobhan 1992).
The score on the 11-item CES-D was transformed to the
20-item CES-D score using the method presented in
Kohout et al. (Kohout et al. 1993). Briefly, the five
response options (never, hardly ever, sometimes, often,
always) were collapsed into three categories (never/hardly
ever, sometimes, often/always) and the resulting categories
were summed to match the scoring described by White
et al. (never/hardly ever = 0, sometimes = 1, and often/
always = 2) (White et al. 1986). The total score was then
transformed to a 20-item CES-D score using a linear
regression equation. Using a cut-point of 16 corresponded
to the 80th percentile in women when the 20-item CES-D
was used (Radloff 1977), and the 78th percentile in women
when the transformed 11-item CES-D was used (Kohout
et al. 1993). If a woman did not respond to C6 of the 11
questions, the CES-D score was not calculated. The
Cronbach’s alpha for the CES-D scale for Healthy MOMs
participants was 0.78 at baseline, 0.82 at follow-up, and
0.85 at postpartum. All 275 women successfully completed
the CES-D during at least one of the three time points
(baseline, follow-up, postpartum).
Statistical Analysis
Maternal characteristics of the MOMs and control groups
were compared using Pearson’s v2 test or Fisher’s exact
test, as appropriate.
Continuous CES-D Score
The primary analysis was an unadjusted comparison using
linear mixed models to allow for correlations among
observations on the same woman. These models were used
to estimate the mean CES-D score with 95 % confidence
intervals (CIs) and to make comparisons between and
within the MOMs intervention and control groups at the
baseline, follow-up and postpartum time points. Using this
methodology allows us to conduct an ‘‘intention-to-treat’’
analysis, as is standard practice when analyzing random-
ized controlled trials (Hollis and Campbell 1999). Inten-
tion-to-treat analysis includes all participants in the
analysis, regardless of the number of classes attended or the
number of follow-up data collection visits completed. This
approach allows investigators to maintain between group
randomization with respect to participant characteristics
and to allow for participant non-compliance, as might
occur in routine clinical practice (Hollis and Campbell
1999). Thus, if a woman had data for the CES-D for at least
one study time point, she was included in this analysis. The
final sample size of the primary (unadjusted) analysis was
275 women (MOMs, n = 138; control, n = 137).
A secondary analysis was conducted adjusting the linear
mixed model for covariates considered theoretically
important for the analysis: age at baseline interview (cen-
tered at the median: 27 years), years lived in the United
States (categories: \2 [ref], 2–5, 6–9, C10 years), married
and living with spouse (yes [ref] vs. no), prenatal care
received at CHASS (yes vs. no [ref]), and parity (0 [ref] vs.
C1). This model also included the only variable that dif-
fered between randomization groups at baseline (English
speaking ability: none vs. other [ref]). The final sample size
for the secondary (adjusted) analysis was 263 women
(MOMs, n = 136; control, n = 127).
A sub-group analysis was used to estimate the inter-
vention effect among women who did not speak any
English at baseline. This sub-group comprised a majority
(82.8 %) of the population analyzed in the secondary
(adjusted) analysis. Both unadjusted and adjusted models
were considered in this sub-group analysis. The final
sample size for this sub-group analysis was 218 women
(MOMs, n = 117; control, n = 101).
Categorical CES-D Score
Generalized linear models with generalized estimating
equations (GEE) to allow for correlation among multiple
observations on the same person were used to analyze the
categorical outcome of being at risk for depression (CES-
D C 16). This analysis compared the odds of being at risk for
depression at follow-up or at postpartum for women in the
MOMs group compared to women in the control group.
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A total of 249 women were included in this analysis (MOMs
n = 125, control n = 124). An adjusted analysis was also
carried out for the categorical outcome that adjusted for the
following covariates: baseline depression category (CES-D:
\16 vs. C16), covariates considered theoretically important,
as described above, and English-speaking ability. Only the
238 women (MOMs n = 123; control n = 115) who com-
pleted the CES-D at baseline and at least one additional time
point (follow-up and/or postpartum) and who had complete
covariate data were included in this adjusted analysis. Effect
sizes were calculated for the difference in proportions
between the MOMs and control groups using Cohen’s h with
the arcsine transformation (Cohen 1988). Interpretation of
Cohen’s h is comparable to Cohen’s d, with effect sizes of
small = B0.2, medium = 0.5 and large = 0.8 (Cohen
1988).
The data analysis for this paper was conducted using
SAS software, Version 9.2 of the SAS System for Win-
dows (SAS Institute Inc., Cary, NC).
Results
Eligibility screening for Healthy MOMs began in January
2004 and the final series of intervention classes ended in
October 2006. Figure 1 illustrates the flow of participants
through the study. Although 278 women were randomized,
three of these women were excluded from all analyses after
they were later found to be ineligible: in the MOMs group,
one woman incorrectly reported the date of her last normal
menstrual period by 15 weeks, entering the study at
35 weeks gestation; in the control group, one woman did
not complete the baseline data collection visit and another
woman delivered twins. All women were analyzed
according to their original group assignment, in accordance
with the intention-to-treat analysis approach (Hollis and
Campbell 1999). CES-D scores were available for 199
women (72.4 %) at all three time points, 49 women
(17.8 %) at two time points and 27 women (9.8 %) at one
time point.
Fig. 1 Flow of participants
through healthy mothers on the
move (healthy MOMs) study
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Approximately 90 % of all participants were born in
Mexico and considered themselves to be of Mexican/Chi-
cano ethnicity (Table 2). More than half of all study par-
ticipants were married (58.6 %) and nearly all were
homemakers (90.3 %). A larger proportion of women in
the MOMs group compared to the control group did not
speak any English (p = 0.040). There were no other sig-
nificant differences between the MOMs and control women
for other characteristics. The baseline CES-D score was
C16 for 39.4 % of women in the MOMs group and 33.3 %
of women in the control group (p = 0.30), indicating that
approximately one-third of study participants were at an
increased risk for depression at baseline.
Continuous CES-D Score
In the unadjusted analysis, the mean CES-D scores of the
MOMs women at baseline, follow-up and postpartum were
13.23 points, 11.24 points, and 10.56 points, respectively
(Table 3). The mean CES-D score for MOMs women
decreased significantly between baseline and follow-up
(p = 0.002), but the decrease between follow-up and
postpartum was not significant (p = 0.30). The overall
decrease in mean CES-D score from baseline to postpartum
was highly significant for the MOMs group (p \ 0.001).
The mean CES-D scores of control group women at
baseline, follow-up and postpartum were 12.87 points,
12.71 points, and 11.65 points, respectively. The mean
CES-D score for control women did not significantly
decrease between baseline and follow-up (p = 0.79) or
between follow-up and postpartum (p = 0.12). However,
the overall decreased in mean CES-D score from baseline
to postpartum was marginally significant (p = 0.068).
The intervention effect was estimated using post hoc
contrasts to compare the change from baseline to follow-up
and from baseline to postpartum for the MOMs versus the
control group. The MOMs group had a significantly greater
decrease in CES-D score from baseline to follow-up than
the control group (mean difference in change score =
-1.83 points; 95 % CI: -3.59, -0.07; p = 0.042). Over-
all, from baseline to postpartum, the mean CES-D score of
the MOMs group decreased 1.45 points more than the
mean CES-D score of the control group, although this
difference in overall change scores was not significant
(95 % CI: -3.26, 0.37; p = 0.12). After adjusting for
additional participant characteristics, the overall interven-
tion effect was marginally significant (mean difference in
change score = -1.62; 95 % CI: -3.47, 0.24; p = 0.087)
(Table 3).
To estimate the effect of the intervention with respect to
acculturation, a sub-analysis was carried out among women
who did not speak any English at baseline (n = 218). Due
to the small number of women who spoke at least some
English at baseline, a separate analysis was not carried out
among this group (n = 55). The mean CES-D score for
MOMs women who did not speak any English decreased
1.75 points between baseline and follow-up (p = 0.008)
and then decreased an additional 0.78 points between fol-
low-up and postpartum (p = 0.25). The mean CES-D score
for control women decreased 0.66 points between baseline
and follow-up (p = 0.36) and then increased 0.21 points
between follow-up and postpartum (p = 0.78). Although
Table 2 Baseline characteristics of study participants (n = 275):
healthy mothers on the move (healthy MOMs) study, Detroit,
Michigan
MOMs
(n = 138)
Control
group
(n = 137)
p Valuea
N % n %
Age, years 0.95
18–24 48 34.8 47 34.3
25–29 42 30.4 44 32.2
C30 48 34.8 46 33.6
Education, years 0.51
B6 43 31.2 35 25.9
7–11 53 38.4 51 37.8
C12 42 30.4 49 36.3
Birthplace 0.17
Mexico 128 92.8 116 85.9
Mainland United States 3 2.2 5 3.7
Other 7 5.1 14 10.4
Years lived in United States 0.39
\2 18 13.1 18 13.7
2–5 54 39.4 51 38.9
6–9 31 22.6 39 29.8
C10 34 24.8 23 17.6
Does not speak English at all 117 84.8 101 74.8 0.040
Married and living with spouse 83 60.6 74 56.5 0.50
Occupation: homemaker 124 90.5 118 90.1 0.90
Parity 0.34
0 38 27.5 29 21.5
1–2 78 56.5 88 65.2
C3 22 15.9 18 13.3
Received prenatal care at
CHASSb
92 66.7 95 69.3 0.63
At risk for depression
(CES-Dc C 16)
54 39.4 44 33.3 0.30
Numbers may not add to total due to missing data
a p Values were obtained with the Fisher’s exact test for variables
where the expected cell count was \5 and the Pearson v2 test for all
other categorical variables
b Three or more prenatal visits at Community Health and Social
Services (CHASS) Center
c Center for Epidemiologic Studies - Depression Scale
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the intervention effects were not significant between
baseline and follow-up (p = 0.26) and between follow-up
and postpartum (p = 0.34), the decline in CES-D score
from baseline to postpartum was significantly greater for
MOMs participants compared to control participants
among this sub-group of women who did not speak any
English (mean difference in change scores = -2.08; 95 %
CI = -4.08, -0.09; p = 0.041).
Categorical CES-D Score
Among the 249 participants included in the unadjusted
categorical CES-D score analysis, there was no significant
difference in the percent of women at risk for depression
(CES-D C 16) in the two study groups at baseline
(MOMs = 40.3 %, control = 32.8 %; v2 = 1.49, p =
0.22). In the unadjusted GEE analysis, there was no sig-
nificant difference in the percent of women at risk for
depression in the MOMs versus control groups at either the
follow-up (p = 0.10) or the postpartum time point
(p = 0.95) (Table 4). After adjusting for baseline depres-
sive symptoms score, the percentage of women at risk for
depression at follow-up was significantly less in the MOMs
group than the percentage in the control group (19.0 vs.
33.7 %, p = 0.019; effect size = 0.34), but this difference
was not significant at the postpartum time point (19.8 vs.
22.4 %, p = 0.65; effect size = 0.06). The GEE analysis
that was adjusted for baseline depression and other par-
ticipant characteristics also showed a significantly lower
percentage of women in the MOMs group at risk for
depression than in the control group at follow-up (18 vs.
36.3 %, p = 0.005; effect size = 0.42), but not signifi-
cantly different in the percentages at the postpartum time
point (18.7 vs. 23.7 %, p = 0.40; effect size = 0.12).
Discussion
The results of this study suggest that the Healthy MOMs
healthy lifestyle program may offer a promising model for
community-based interventions that seek to reduce
depressive symptoms among low income, immigrant
pregnant and early postpartum Latinas. The effect of the
MOMs intervention on depressive symptoms was strongest
during pregnancy. Non-English speaking women, who
constituted the large majority of participants, may also
derive some longer term benefit related to a reduced level
of depressive symptoms. This study had several novel
Table 3 Linear mixed model estimates of: mean CES-D scores at
baseline (mean 17.3 weeks gestation), follow-up (mean 28.0 weeks
gestation), and postpartum (mean 8.3 weeks postpartum); the change
from baseline to each follow-up time point within each group; and the
statistical significance of the intervention effect between baseline and
each follow-up time point
Baseline Follow-up Postpartum Change from:
Baseline to follow-up Follow-up to
postpartum
Baseline to
postpartum
Mean (SEa) Mean (SE) Mean (SE) Mean (SE) Mean (SE) Mean (SE)
Intent-to-treat analysisb
MOMs 13.23 (0.64) 11.24 (0.68) 10.56 (0.68) -1.99 (0.63)** -0.68 (0.66) -2.67 (0.63)***
Control 12.87 (0.65) 12.71 (0.67) 11.65 (0.70) -0.17 (0.63) -1.06 (0.68) -1.22 (0.67)
Intervention effectc -1.83 (0.89)* 0.38 (0.94) -1.45 (0.92)
Adjusted analysisd
MOMs 12.98 (1.52) 10.98 (1.53) 10.18 (1.53) -2.00 (0.64)** -0.80 (0.67) -2.79 (0.64)**
Control 12.88 (1.56) 12.87 (1.58) 11.70 (1.59) -0.01 (0.65) -1.16 (0.70) -1.18 (0.69)
Intervention effect -1.98 (0.91)* 0.37 (0.97) -1.62 (0.94)
Center for Epidemiologic Studies-Depression Scale
***p \ 0.001
**p \ 0.01
*p \ 0.05
 p \ 0.10
a Standard error of the mean based on the linear mixed model
b The intention-to-treat analysis is unadjusted and includes all randomized women (N = 275; intervention group n = 138; control group
n = 137)
c Intervention effect = the change in the intervention group for a specific time period minus the change in the control group for the same time
period
d Adjusted for age at the baseline interview, years lived in the United States, married & living with spouse, prenatal care received at Community
Health and Social Services (CHASS) Center, and English-speaking ability (N = 263; intervention group n = 136; control group n = 127)
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aspects. Unlike studies of interventions specifically tar-
geting pregnant or postpartum Latina women with high
levels of depressive symptoms or clinical depression
(Beeber et al. 2010; Le et al. 2011; Mun˜oz et al. 2007;
Spinelli and Endicott 2003), our study population was not
limited to women with, or at high risk for, depression. It
represented the range of pregnant women usually seen in
obstetric and other primary care settings. Most depression
interventions used mental health professionals or research
assistants to deliver targeted psychotherapeutic interven-
tions (Dennis and Creedy 2004; Grote et al. 2009; Miranda
et al. 2003; O’Hara 2009; Roman et al. 2009). The Healthy
MOMs intervention promoted healthy eating and regular
exercise during pregnancy and the early postpartum, and
was delivered by non-professional women from the same
community.
Latinos/as commonly underutilize traditional mental
health services and treatments (McGarry et al. 2009;
Stacciarini 2008). In a Utah study of women experiencing
postpartum depression, Hispanic women were three times
less likely than non-Hispanic white women to seek help
(McGarry et al. 2009). Latinas may prefer counseling and
culturally tailored interventions to traditional antidepres-
sant medications and therapies (Beeber et al. 2010; Givens
et al. 2007; McGarry et al. 2009; Stacciarini 2008). Cul-
turally tailored, professionally administered interventions
for pregnant and postpartum Latinas with major depression
or high levels of depressive symptoms have been devel-
oped (Beeber et al. 2010; Le et al. 2011; Spinelli and
Endicott 2003). Although our intervention was delivered
by community health workers and focused on developing
healthy lifestyle habits in Latinas with varying levels of
depressive symptoms, our results are generally consistent
with other culturally tailored interventions that observed a
significant intervention effect on depressive symptoms
during pregnancy (Le et al. 2011; Spinelli and Endicott
2003).
Depressive symptoms decreased in both the MOMs and
control groups from baseline to postpartum. This is con-
sistent with other studies conducted with Latinas (Diaz
et al. 2007; Le et al. 2011; Zayas et al. 2003). However, the
pattern of change in CES-D score varied by group in our
study. In the control group, depressive symptoms did not
decline during pregnancy, from baseline to post-interven-
tion follow-up, but did decrease slightly between follow-up
and 6 weeks postpartum. In the MOMs intervention group,
depressive symptoms decreased significantly between
baseline and follow-up during pregnancy and then
remained stable to 6 weeks postpartum. Similar to the
findings of Le et al. (Le et al. 2011), the significant inter-
vention effect we observed did not extend into the early
postpartum period when the study population was consid-
ered overall. Among non-English-speaking MOMs partic-
ipants, however, depressive symptoms continued to decline
into the postpartum period; whereas, there was no decline
among non-English-speaking women in the control group.
The overall baseline to postpartum intervention effect was
significant among non-English-speaking women.
Although Vega et al. described lower levels of depres-
sion among immigrant Latinos compared to those born in
the US (Vega et al. 2011), immigrant, pregnant Latinas in
Detroit are frequently separated from female relatives and
Table 4 Percent of MOMs and control women at risk for depression (CES-D C 16) and adjusted odds ratios at the follow-up and postpartum
time points estimated using GEE models
Follow-up Postpartum
CES-D C 16 OR (95 % CI) CES-D C 16 OR (95 % CI)
% 95% CI % 95 % CI
Unadjusted (n = 249)
MOMs 24.4 (17.5, 33.0) 0.62 (0.36, 1.09) 25.0 (18.0, 33.6) 0.98 (0.53, 1.80)
Control 34.2 (26.3, 43.0) 25.4 (18.0, 34.6)
Adjusted for baseline depression category only (n = 243)
MOMs 19.0 (12.5, 27.6) 0.46 (0.24, 0.88)* 19.8 (13.4, 28.3) 0.86 (0.43, 1.69)
Control 33.7 (24.7, 44.2) 22.4 (14.7, 32.5)
Adjusted for baseline depression category and additional participant characteristics (n = 238)
MOMs 18.0 (11.8, 26.6) 0.39 (0.20, 0.75)** 18.7 (12.6, 26.9) 0.74 (0.37, 1.49)
Control 36.3 (26.5, 47.4) 23.7 (15.4, 34.8)
**p \ 0.01
*p \ 0.05
a Center for epidemiologic studies—depression scale
b Odds ratios adjusted for baseline depression category, age at baseline interview, years lived in the United States, married and living with
spouse, prenatal care received at Community Health and Social Services (CHASS) Center, and English-speaking ability
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other community supports that might buffer them from
psychosocial stressors that may influence depression (Ki-
effer et al. 2002). This separation, and a language barrier,
enhances the sense of social isolation reported by many
Latina immigrants (Heilemann et al. 2004; Kieffer et al.
2002; Martinez-Schallmoser et al. 2003). The integration
of social support from peers and the WHA’s in the study
design may have contributed to successfully reducing
depressive symptoms among monolingual Spanish-speak-
ing MOMs participants.
It has been recommended that data from randomized
controlled trials be analyzed according to the intention-to-
treat principle in an unadjusted analysis (Hollis and
Campbell 1999). However, in this study adjustment for
covariates was important. There were significantly more
non-English speaking women in the MOMs group than the
control group. While unadjusted results were similar to
adjusted results in most analyses, adjusting for covariates
led to a marginally significant baseline to postpartum
intervention effect when depressive symptoms were con-
sidered as a continuous variable. In categorical analyses,
adjustment for baseline depression level revealed the sig-
nificant intervention effect at follow-up during pregnancy.
The participation of Latinas from the same community
in Healthy MOMs planning, design and implementation
contributed to the cultural acceptability of its curriculum,
activities and structure, and the ability of its staff to help
address the complex social and environmental factors that
may contribute to depression during and after pregnancy.
Trusted community-based settings, child care and trans-
portation helped to reduce common barriers to participation
among low income women (Kieffer et al. 2002; Miranda
et al. 2003). Although Healthy MOMs was not based on a
CBT model, some of its structural elements, such as group
education, skill building and problem solving were present,
and are considered adaptive to Latino cultural values (Le
et al. 2011; Mun˜oz et al. 2007). These aspects of the
Healthy MOMs intervention may have helped participants
manage the feelings that arise from relatively uncontrol-
lable aspects of their daily lives (Le et al. 2011; Mun˜oz
et al. 2007). Nonetheless, issues such as family instability,
violence, ill health, pregnancy and newborn health com-
plications, and major depression, are likely to require the
addition of more intensive and personalized forms of
therapy at least in complement to an intervention such as
Healthy MOMs (Spinelli and Endicott 2003).
Reviews of depression interventions for postpartum
women have suggested a lack of evidence for the efficacy of
interventions that target all women in the population versus
those identified at high risk (O’Hara 2009) and stronger
evidence for the efficacy of individualized (versus group)
interventions conducted by professionals (Dennis and Creedy
2004). However, these studies were largely conducted
outside of the United States, and not with Latina popula-
tions. The results of our study suggest that a community-
based healthy lifestyle intervention can successfully reach
pregnant and early postpartum Spanish-speaking Latinas
and reduce depressive symptoms among them while pro-
moting healthy eating and regular exercise. Similar inter-
ventions, based on community-based participatory research
approaches during the formative stage, may hold promise
for reducing depressive symptoms during pregnancy among
Latinas in other communities and primary care settings. The
MOMs intervention, which also provides pregnancy edu-
cation and promotes maternal health and chronic disease
prevention may be especially relevant in the context of
current health care reform efforts that include incentives to
integrate mental health screening and treatment in primary
care, and to address lifestyle and medical risk in behavioral
health care (Collins et al. 2010; Substance Abuse and
Mental Health Services Administration (SAMHSA) 2010).
Future studies are needed to replicate these findings and to
understand characteristics of women who benefited the
most from the intervention. Formative research is needed to
assess if, and how, the Healthy MOMs intervention might
be adapted to address the needs of women with major
depression without dissuading women from participating
because of the stigma attached to identifying oneself, or
being identified, as depressed.
There are several limitations to our study. Because the
MOMs intervention was not designed to diagnose or treat
depression, a measure of clinical depression (e.g. Diag-
nostic Interview Schedule [DIS]) was not included at any
of the three data collection points. Therefore, we cannot
directly evaluate the clinical significance of our depressive
symptoms findings. In the original validation study of the
CES-D depression screening instrument by Radloff et al., a
cut-off score of 16 distinguished between psychiatric
inpatient and general population samples (Radloff 1977).
Recent studies suggest using cut-points of 16 or higher for
clinically significant levels of depressive symptoms, or 23
or higher to identify major depressive disorder (Mora et al.
2009; Orr et al. 2007). Because of their immigrant status
and potential social isolation, we used the 16 point cut-off
to indicate women who were at risk for depression.
Although modest, the effect size for the intervention sug-
gests that after adjusting for baseline level of depressive
symptoms, the MOMs intervention reduced the number of
participants with high levels of depressive symptoms by
half when compared to control participants.
We could not address the impact of the MOMs inter-
vention on the reduction of depressive symptoms among
US-born Latinas due to the very small number of such
participants. The risk of depression is frequently more
prevalent in this population and also increases with years of
acculturation (Davila et al. 2009; Fortner et al. 2011;
86 Am J Community Psychol (2013) 51:76–89
123
Heilemann et al. 2004). Future studies are needed to assess
whether interventions such as Healthy MOMs or Mama´s y
Bebe´s (Le et al. 2011; Mun˜oz et al. 2007) have similar
results among US born Latinas or women with greater
levels of acculturation.
The intention-to-treat study design specifically does not
account for number of participant contacts in assessing the
impact of the intervention on depressive symptoms.
Retention contacts were received in equal numbers by
participants in both study arms. However, the greater
number of intervention meetings and concurrent receipt of
a greater number of small gift incentives related to each
meeting could have contributed to greater participation and
engagement by MOMs compared to control group partic-
ipants. The positive benefits of exercise and nutrition
resulting from participation could also have contributed to
the intervention effect on depressive symptoms. However,
social support was an integral component of all of our
healthy eating and exercise activities. Therefore, the sig-
nificance of social support to a group of immigrant women
who tend to be socially isolated cannot be ignored.
Logistical barriers to participation in depression inter-
ventions are common for pregnant and, especially, post-
partum women. These include family and other work
responsibilities, lack of child care and transportation, and
other access barriers (O’Hara 2009). These may be exacer-
bated for immigrant Latinas who are living in isolated, low
income communities with few or no family supports (Kieffer
et al. 2002; Thornton et al. 2006). While our study demon-
strated that an intervention conducted in trusted community
settings can overcome many of these barriers, grant funds
supported the transportation and on-site childcare that made
participation feasible for our participants. Such supports may
not be available in many clinic or community settings.
Similarly, although community health workers are gaining
increasing attention for their success in improving health
care access, quality and outcomes (Felix et al. 2011; Roman
et al. 2009; Spencer et al. 2011), most health systems are not
yet employing them except through short term grant mech-
anisms, and most health insurers are not yet providing
reimbursement for their services. This study lends additional
support to calls for integrating community health workers
into public health and medical care services and assuring
their support through adequate financing and reimbursement
strategies (Brownstein et al. 2011; Spencer et al. 2011).
Conclusion
Healthy MOMs was a culturally tailored, Spanish-lan-
guage, community-based healthy lifestyle intervention that
provided social support from peers and trained community
health workers. It achieved high levels of participation and
reduced depressive symptoms in a population that often
shies away from, or finds it difficult to participate in tra-
ditional mental health services (McGarry et al. 2009;
Miranda et al. 2003). Both the MOMs group and the
control group participated in general discussions of preg-
nancy and postpartum physical and emotional changes,
recognition of signs and symptoms of depression and
stress management techniques. When combined with the
health promoting activities and social support provided by
the MOMs intervention, the results of this study suggest
that a healthy lifestyle intervention may be well-suited to
assist in preventing or reducing depressive symptoms
among immigrant Latinas during pregnancy, without the
stigma often attached to mental health treatment in the
Latino community.
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